ABSTRACT The present experiment was conducted to examine the effects of pre-and postnatal conditioning to induce thermotolerance in broilers hatching from eggs orginating from younger and older breeder flocks. From each flock, 500 eggs were randomly divided into 2 groups and incubated at standard (SIT) and high (HIT) temperatures. At hatch, chicks were allotted to 36 floor pens. At 5 d of age 3 pens per parent age per incubation temperature were heat conditioned (C) for 24 h. At 21 d of age, 3 pens per parent age per incubation temperature were kept under standard (S) rearing temperatures, whereas the remaining broilers (including C) were moved to a heated room (H). Thus, there were 3 groups from 21 to 49 d including S, H, and C+H.
INTRODUCTION
Considerable literature is available concerning the effects of heat stress on broiler performance and feed consumption (Washburn et al., 1992; Yahav and Hurwitz, 1996; Yalçın et al., 1997) . Physiological responses of broilers attempting to dissipate heat and maintain body temperature include changes in respiration rate and plasma ions (Teeter et al., 1985; Beers et al., 1989) , blood metabolites such as glucose, uric acid, and muscle tissue damage measured by plasma creatine kinase activity (Arjona et al., 1990; Borges et al., 2003 , Moraes et al., 2004 , leucocyte cell numbers (Yalçın et al., 2004) , levels of triiodotryronine 2005 Poultry Science Association, Inc. Received for publication November 26, 2004 . Accepted for publication March 6, 2005. 1 To whom correspondence should be addressed: yalcin@ziraat. ege.edu.tr. 967 at slaughter age. However, HIT temperature decreased slaughter weight of broilers from older parents regardless of rearing temperature. Although conditioning did not prevent increments in rectal temperatures of broilers after 1 wk of heat stress (28 d), adaptation occurred thereafter for broilers from younger parents but not for broilers from older parents. Incubation temperature had no effect on plasma glucose, creatine kinase, uric acid, or triiodotryronine (T 3 ) levels at d 21. There were no differences at 22, 25, or 28 d for T 3 concentrations between the H and C+H groups. Overall relative asymmetry was not influenced by treatments on d 49. The results suggest that although pre-and postnatal conditioning may help broilers cope with heat stress, age of parent plays a major role in the ability of broilers to thermoregulate. This is especially the case for broilers originating from younger parents.
(T 3 ) and thyroxine (T 4 ) hormones (Iqbal et al., 1990; Yahav and Hurwitz, 1996; Yahav and McMurtry, 2001) , and developmental stability as measured by relative asymmetry (RA; Yang et al., 1997; Yalçın et al., 2001 . Furthermore, prenatal heat stress is also associated with RA (Eriksen et al., 2003; .
The prenatal period is of particular importance in thermoregulation of poultry. It has been reported that the central nervous control mechanisms of thermoregulation are functionally active during the prenatal period in sensible phases (Tzschentke and Basta, 2000; Nichelmann et al., 2001; Nichelmann and Tzschentke, 2002) . Thus, incubation temperature may change physiological responses of poultry to high ambient temperatures. Iqbal et al. (1990) demonstrated that a prehatch exposure to 39°C for 6 h/ d from d 11 to 20 of incubation resulted in decreased mortality when there was exposure to short-term acute heat stress at later ages. Recently, Moraes et al. (2003) reported that thermal conditioning for 2 h/d on d 13 to 17 of incubation improved the capability of broilers to cope with heat stress at later ages by decreasing circulating T 3 levels under heat stress. Thermal adaptation might also develop during the early postnatal period. It has been suggested that early age temperature conditioning by exposure of chicks to heat stress for 24 h at 1 to 5 d improved thermotolerance by improving the ability to reduce T 3 concentrations and heat production (Arjona et al., 1990; Yahav and Hurwitz, 1996; Yahav and McMurtry, 2001) .
Breeder age is an additional factor involving resistance to heat because chickens produced by young breeder flocks appear to be more resistant to heat stress than those from older breeder flocks (Weytjens et al., 1999) . The objective of this experiment was to examine the effects of pre-and postnatal conditioning to induce thermotolerance in broilers hatching from eggs orginating from young and old breeder flocks.
MATERIALS AND METHODS

Parental Age and Incubation Temparature
Eggs were obtained from 2 broiler breeder flocks aged 28 (younger parents) and 58 (older parents) wk. The flocks were of the same genetic stock and were obtained from a commercial broiler breeding company located in Izmir, Turkey. Eggs were stored at 16°C and 75% RH for 4 d and were warmed to room temperature (22°C) prior to incubation.
From each flock, 500 eggs were randomly divided into 2 incubation temperature groups: standard (SIT) in which eggs were incubated at 37.8°C from d 1 to 18 of incubation and high (HIT) in which eggs were heated at 39.6°C for 6 h daily from d 10 to 18 of incubation. Incubation temperature was maintained at 37.8°C for the remainder of the time. Relative humidity was maintained at 60%. Time required for the incubator to reach the high temperature was 70 min, and 5 min was required to lower the temperature. On d 18, eggs were transferred to hatching baskets where temperature and RH were 37.5°C and 85%, respectively.
Rearing Period
At hatch, all chicks were wing-banded, weighed, and placed into 36 floor pens (1.3 × 1.9 m) with wood shavings as litter. Standard brooding temperatures were used from 1 to 21 d, except chicks from 12 pens (3 pens/parent age per incubation temperature) were heat conditioned (C) at 5 d of age for 24 h in a room where the temperature was 36°C, after which they returned to their original pens.
At 21 d of age, 3 pens per parent age per incubation temperature remained under standard (S) rearing temperatures at 22 to 24°C. From d 22 to 49 the remaining broilers (including group C) were exposed daily to room temperatures of 32 to 35°C from 1000 to 1700 h and 24 to 26°C from 1700 to 1000 h. The RH was 60 to 72%. Thus, there were 3 groups from 21 to 49 d including S, H, and C+H for each parent age and incubation temperature. There were 3 replicate pens of 27 chicks in each treatment. Feed and water were provided ad libitum. Broilers were fed a starter diet in mash form with 23.5% CP and 3,120 kcal of ME/kg from 0 to 10 d of age, a grower diet in pellet form with 22.5% CP and 3,130 kcal of ME/kg from 11 to 21 d, and a finisher diet in pellet form with 20.5% CP and 3,240 kcal of ME/kg from 22 to 49 d. All birds received 23L:1D lighting.
Traits Measured
Individual BW (g) were obtained at hatch, 7, 21, 28, and 49 d. Blood samples were collected from brachial vein of 9 males from each treatment at d 21 (before heat Means in the same column within a parent age and incubation temperature with no common superscript differ significantly (P < 0.05). *Comparison of incubation temperatures within parent age (P < 0.05). Rearing temperature: Standard = chicks were reared under standard ambient temperature from 0 to 49 d of age; High = broilers were exposed to high ambient temperatures from 21 to 49 d. Conditioned = on d 5, chicks were exposed to 36°C for 24 h, and broilers were exposed to high ambient temperatures from 21 to 49 d. (Gross and Siegel, 1986) . Blood was centrifuged, and plasma was stored at −20°C for further analysis.
Commercial colorimetric diagnostic kits were used to measure glucose (IL test kit 182508-00), uric acid (IL test kit 181685-00), and creatine kinase (IL test kit 181605-90), using the Monarch 2000 Chemistry system (Model 760.
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Plasma lipid peroxidation was estimated by spectrophotometric determination of thiobarbituric acid reactive substances (TBARS) as described in detail by Lin et al. (2004) . Plasma concentrations of T 3 were measured by radioimmunoassay according to the method described by Darras et al. (1991) . All samples were run in the same assay to avoid interassay variability.
Rectal temperature was recorded for each of these birds using a thermocouple thermometer 3 (accuracy of ±0.2°C) inserted approximately 3 cm into the colon. Left (L) and right (R) shank length, shank width, and face length (mm) of the same male broilers were measured at 21 and 49 d using a digital calliper (±0.2 mm). Trait size was the mean of the left and right sides. RA was defined as the ratio of the absolute value of left minus right divided by the value for the size of the trait. Mean RA was defined as the mean RA of the different traits.
Statistical Analysis
Data for BW were subjected to ANOVA as 2 × 2 × 3 × 2 factorial arrangement of treatments for age of parent, incubation temperature, rearing temperature, and sexes (SAS, 1999) . Because 2-and 3-way interactions were significant among parent ages, incubation temperatures, and rearing temperatures for BW were analyzed within each parental age. For physiological effects the same model was used excluding sex effect. H:L and blood characteristics were transformed to arc sine square root of the ratio and natural logarithms, respectively, before being subjected to ANOVA. All data are presented as untransformed. The effects of treatments on RA were tested by Kruskall-Wallis one-way analysis. Significance was based on P < 0.05.
RESULTS
Body Weight
There were significant interactions of parent age by incubation temperature, parent age by rearing tempera-ture, and parent age by incubation temperature by rearing temperature for BW at 7, 21, 28, and 49 d (Table 1) .
At hatch, age of parent and incubation temperature effects were significant. Hatch weight was 38.4 and 47.6 g for chicks from younger and older parents, respectively. Chicks exposed to the SIT temperature were heavier (43.2 g) than those exposed to the HIT temperature (42.8 g). Although the effect of incubation temperature was significant and the HIT temperature resulted in heavier BW at 7 d for chicks from younger parents, it was not the case for conditioned chicks from older parents ( Table 2) . Conditioning did not decrease BW at 7 d except for chicks from eggs from younger parents and the SIT. This effect also existed at 21 d. At 21 d, although incubation temperatures did not influence BW of broilers from older parents, HIT resulted in heavier BW for C broilers from younger parents.
At 28 d, BW were lower for chickens with heat treatments than from those reared at the S temperature (Table  2 ). There was a sigificant incubation by rearing temperature interaction for broilers from younger parents. This interaction resulted because the HIT temperature increased the BW of broilers from the S and C+H rearing temperatures but did not affect BW of broilers reared under the H temperature. Conditioning did not prevent a decrease in BW of broilers from younger parents under heat stress with HIT but decreased BW even further with SIT. The incubation by rearing temperature interaction was still present on d 49 for broilers from younger parents. The HIT treatment resulted in lower BW of broilers from the S rearing temperature, whereas it had no effect on broilers from the H rearing temperature. On d 49, broilers from HIT had similar BW regardless of rearing temperature, whereas broilers from the SIT and S rearing temperature groups were heavier than those exposed to heat stress. The incubation by rearing temperature interaction was present at 28 d for BW of broilers from older parents. Incubation temperature had no effect on BW of C+H broilers, whereas HIT increased BW of the S reared and decreased BW of heat-stressed broilers. One week of heat stress did not decrease BW of C+H broilers from SIT but did decrease BW of conditioned broilers from HIT. At the end of the experiment, broilers exposed to conditioning before heat stress had similar BW to those under S rearing while broilers from H group had lower BW than those groups. The HIT temperature decreased BW of broilers from older parents at 49 d of age (Table 2) .
Both sexes responded similarly to the treatments. Average BW of males and females from younger parents at 49 d were 2,689 and 2,296 g, respectively. They were 2,679 and 2,323 g for males and females from older parents.
Rectal Temperature
Incubation temperature did not influence rectal temperatures of male broilers on d 21, whereas conditioning resulted in decreased rectal temperatures (Table 3) . During the first day of the heat stress (22 d) rectal temperatures increased. Moreover, there were significant parental age by incubation temperature interactions on d 22 and 25. Broilers from younger parents and the HIT temperature had higher rectal temperatures than those from SIT on d 22 and 25, whereas broilers from older parents and HIT had lower rectal temperatures than those from SIT on d 22. Incubation temperature had no affect on rectal temperatures of broilers from older parents on d 25.
Rearing temperatures influenced rectal temperatures and interacted with parental age on d 22 and 25. For broilers from younger parents, rectal temperatures were lower for C+H than for H broilers on d 22, but the pattern was reversed on d 25. For broilers from older parents, rectal temperatures on d 22 were higher for C+H than H broilers, and at 25 d, broilers from both groups had similar rectal temperatures (Table 3) . On d 28, C+H broilers from younger parents had similar rectal temperatures to H broilers which were higher than those from the S rearing temperature. Although incubation temperature had no effect on rectal temperatures of broilers on d 28, a significant incubation temperature by rearing temperature interaction for broilers from older parents showed that rectal temperatures were lower in broilers from the HIT and S rearing temperatures than for broilers from the SIT and S rearing temperatures (data not shown).
At the end of the experiment, C+H broilers from younger parents had similar rectal temperatures as Sreared broilers (Table 3) . However, rectal temperatures of C+H broilers from older parents were higher than those of S reared broilers, with those for H reared broilers being intermediate resulting in the significant parent age by rearing temperature interaction.
Blood Characteristics
There were no treatment effects on eosinophil, basophil, and monocyte counts; thus, only effects of treatments for H:L ratios are presented in Tables 4 and 5 . The average numbers of cells were 6.1, 4.5, and 2.1 for eosinophils, basophils, and monocytes, respectively.
There was a significant parent age by incubation temperature interaction for H:L ratios at 21 d. Although incubation temperature had no effect on H:L ratios of broilers from younger parents at 21 d (Table 4) , the H:L ratios of broilers from older parents were lower for the HIT than the SIT group (Table 5 ). For broilers from younger parents, after 1 d of heat stress (22 d), H:L ratios were higher for SIT broilers than HIT group. As this was not the case for older parent offspring, this led to a significant parent age by incubation temperature interaction. Incubation temperature effects were not present for the other ages.
Conditioning at 5 d of age resulted in higher H:L ratios at 21 d regardless of age of parent. However, a significant interaction between incubation temperature and rearing temperature indicated that conditioned broilers from older parents and incubated at SIT had higher H:L ratios (0.41) than those reared at S temperatures (0.26), whereas H:L ratios were similar for conditioned (0.24) and S reared (0.26) when eggs were incubated at HIT (data not shown). Heat stress resulted in an increase in H:L ratios of broilers Means in the same column within a variable with no common superscript differ significantly (P < 0.05).
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Incubation temperature: Standard = incubated at 37.8°C throughout; High = exposed to heating at 39.6°C 6 h/d from 10 to 18 d of incubation.
2
Rearing temperature: Standard = chicks were reared under standard ambient temperature from 0 to 49 d of age; High = broilers were exposed to high ambient temperatures from 21 to 49 d; Conditioned = on d 5, chicks were exposed to 36°C for 24 h, and broilers were exposed to high ambient temperatures from 21 to 49 d.
regardless of parental age. On d 22, H:L ratios were similar for broilers from younger parents, whereas broilers from older parents had lower H:L ratios when conditioned than those from H broilers. At 28 d, H and C+H broilers had similar but higher H:L ratios than in S broilers, irrespective of parent age. On d 49, H:L ratios were similar for broilers from younger parents and C+H and S reared and were significantly lower than that of their H counterparts (Table 4) . For broilers from older parents, the trend was similar if eggs were incubated at SIT, whereas HIT resulted in similar H:L ratios (average H:L ratios were 0.27) on d 49 regardless of rearing temperature (data not shown), which led a significant incubation temperature by rearing temperature interaction.
Plasma creatine kinase levels were not influenced by treatments on d 21 (Tables 4 and 5) . On d 22, although plasma creatine kinase levels of broilers from younger parents were higher for the HIT than the SIT, a significant incubation temperature by rearing temperature interaction showed that creatine kinase levels of broilers from HIT and reared at S temperatures were similar to those from SIT (data not shown). Treatments had no effect on plasma creatine kinase levels of broilers from younger parents on d 25 and 28. On d 49, a significant incubation temperature by rearing temperature interaction showed that the highest plasma creatine kinase levels were obtained by broilers from HIT and reared at H temperatures. Plasma creatine kinase was similar among broilers from older parents reared at different temperatures, except at 49 d when C+H and H broilers from older parents had higher plasma creatine kinase levels than those in the S group (Table 5) .
Incubation temperature did not affect plasma uric acid levels when measured from 21 to 28 d. However, the HIT increased plasma uric acid levels of broilers from younger parents on d 49 (Table 4) . Conditioning increased plasma uric acid levels on d 21 in broilers from older parents.
During the first day of heat stress (22 d) uric acid levels were lower for C+H broilers from older parents than those in the H group (Table 5) .
The effects of treatments on glucose, lipid peroxidase, and T 3 levels are presented in Tables 6 and 7 for males from younger and older parents, respectively. Glucose levels were not influenced by treatments, except that the HIT lowered the plasma glucose concentration of broilers from younger parents on first day of heat stress (d 22). Blood glucose levels changed from 208 to 253 mg/100 mL during the experiment. On d 21, blood lipid peroxidase levels were not influenced by treatments for broilers from younger parents (Table 6 ). HIT decreased lipid peroxidase levels of broilers from younger parents on d 22. A significant incubation temperature by rearing temperature interaction observed on d 49 indicated that broilers reared at S and C+H had similar lipid peroxidase levels regardless of incubation temperature (data not shown). HIT increased lipid peroxidase levels of broilers from older parents on d 21. On d 22, a significant rearing temperature by incubation temperature interaction was found for broilers from older parents. Although lipid peroxidase levels of broilers from S and C+H reared were similar when eggs incubated at SIT temperatures (1.87 and 1.36 nmol/mL, respectively), lipid peroxidase levels were higher for C+H broilers (4.33 nmol/mL) than those S reared (2.28 nmol/mL) when eggs were incubated at HIT.
Parental age did not influence plasma T 3 levels. Plasma T 3 concentrations were similar for broilers from SIT and HIT regardless of parental age (Table 6 and 7) . Heat stress decreased T 3 concentrations on d 22. Seven days after initiation of heat stress (28 d), C+H broilers from younger parents had lower T 3 concentrations than those reared at S temperatures, and H broilers had intermediate T 3 levels. On d 49, C+H broilers from younger parents had the highest T 3 concentration. For broilers from older parents, heat stress decreased T 3 levels at 28 d regardless of Means in the same column within a variable with no common superscript differ significantly (P < 0.05).
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Rearing temperature: Standard = chicks were reared under standard ambient temperature from 0 to 49 d of age; High: broilers were exposed to high ambient temperatures from 21 to 49 d; Conditioned = on d 5, chicks were exposed to 36°C for 24 h, and broilers were exposed to high ambient temperatures from 21 to 49 d. Means in the same column within a variable with no common superscript differ significantly (P < 0.05).
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Rearing temperature: Standard = chicks were reared under standard ambient temperature from 0 to 49 d of age; High = broilers were exposed to high ambient temperatures from 21 to 49 d; Conditioned = on d 5, chicks were exposed to 36°C for 24 h, and broilers were exposed to high ambient temperatures from 21 to 49 d . Means in the same column within a variable with no common superscript differ significantly (P < 0.05).
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Rearing temperature: Standard: chicks were reared under standard ambient temperature from 0 to 49 d of age; High = broilers were exposed to high ambient temperatures from 21 to 49 d; Conditioned = on d 5, chicks were exposed to 36°C for 24 h, and broilers were exposed to high ambient temperatures from 21 to 49 d. 
× 100, where L = left, and R = right.
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Rearing temperature: Standard = chicks were reared under standard ambient temperature from 0 to 49 d of age; High: broilers were exposed to high ambient temperatures from 21 to 49 d; Conditioned = on d 5, chicks were exposed to 36°C for 24 h, and broilers were exposed to high ambient temperatures from 21 to 49 d. *P < 0.05; **P < 0.01.
whether or not they were conditioned. However, by the end of the experiment, T 3 levels were similar among groups for males from older parents (Table 7) .
RA
Parental age effects on RA were significant on d 21 for shank length and face length (Table 8) . That is, they were higher for broilers from older than younger parents. Although incubation temperature had no effect on specific measures of RA, except RA for face length was increased by HIT, the mean RA was higher on d 21 for broilers from the HIT than SIT treatments.
Conditioning increased RA for shank width on d 21, but by the end of the experiment RA for shank width was larger for broilers under S rearing than those that were heat stressed during the growing period. The RA for face length was higher at 49 d with heat stress. Overall RA, however, was not influenced by treatments on d 49.
DISCUSSION
The objective of the present study was to investigate the effect of pre-and postnatal heat conditioning (during incubation and during the 1st wk posthatch) of broilers from younger and older breeder flocks. Parental age had a significant effect on BW to 28 d of age, which was probably due to egg weight (Shanaway, 1985) .
Incubation temperature influenced early growth of chicks, and it interacted with rearing temperatures. For broilers from younger parents and S rearing temperature, the HIT resulted in greater BW gains from 0 to 7 d. Similarly, Yahav et al. (2004) reported that broilers from eggs incubated at high temperatures from 8 to 10 d had higher BW than that of the controls. Conditioning at 5 d reduced BW gain from 7 to 21 d for chickens (27.6 g/d) from younger parents and incubated at S temperatures. Indeed, incomplete compensatory growth was still evident at 49 d for broilers from SIT and conditioned thereafter. These results also indicated that to incubate eggs from younger parents at HIT before conditioning at 5 d may increase BW gains from 7 to 21 d and may reduce deleterious effects of heat stress on BW at slaughter.
For embryos from older parents, HIT did not enhance their capacity as broilers to combat heat stress. Indeed, from 21 to 49 d (during heat stress) broilers from the HIT treatment gained less BW (62.6 g/d) than those from SIT (67.7 g/d). Conditioning at 5 d did not affect BW gain of broilers from older parents, which averaged 38.1 g/d from 7 to 21 d. Conditioned broilers had similar BW as S-reared broilers at 49 d, which suggested that thermal conditioning of chicks from older parents had a positive effect on BW of heat-stressed broilers.
As expected, rectal temperatures were increased in broilers that were heat stressed (Yahav and Hurwitz, 1996; Yalçın et al., 1997) . Although not statistically analyzed, it appears that rectal temperatures were higher at 28 d than at 49 d, suggesting adaptation to the heat stress. In general, conditioning did not prevent increments in rectal temperatures of broilers after 1 wk of heat stress (28 d). However, adaptation occurred thereafter for broilers from younger parents and at 49 d, and rectal temperatures of these broilers were similar to those reared under S temperatures. In contrast, broilers from older parents had higher rectal temperatures at 49 d even when conditioned at early ages. This may be because broilers from older parents are more sensitive to heat stress during the finisher period than those from younger parents. This phenomenon was also observed by Weytjens et al. (1999) .
Conditioning at 5 d of age resulted in higher H:L ratios for broilers from younger parents on d 21, indicating a persistance of the stress effect. However, HIT decreased stress effect for broilers from older parents. The observation that heat stress increased H:L ratios and conditioned broilers had lower H:L at the end of the experiment has been reported previously (Arjona et al., 1990; . This finding indicates conditioning results in a lower response to a stressor, regardless of the age of the broiler breeders. Moraes et al. (2004) reported that heating eggs on d 13 to 17 of incubation for 2 h/d did not effect plasma uric acid, creatine kinase, or T 3 concentrations. In the present study, prenatal heating did not affect plasma glucose, uric acid, or creatine kinase levels at 21 d but increased lipid peroxidase levels of broilers from older parents and incubated at HIT. These results indicated that prenatal heating had no detrimental effects on glucose and protein metabolism or on cell membrane integrity. H broilers from older parents had higher creatine kinase levels at 49 d than those from S rearing, and conditioning did not prevent this negative effect of heat stress.
Plasma T 3 concentrations were similar for pre-and postnatal heat conditioned and nonconditioned groups on d 21 regardless of parental age. Plasma T 3 concentrations decreased after heat stress, which is consistent with the findings of Yahav and Hurwitz (1996) and Iqbal et al. (1990) . However, there were no differences at 22, 25, and 28 d between the H and C+H groups. Similarly, Arjona et al. (1990) reported that there were no differences in plasma T 3 concentrations of conditioned and control groups when exposed to heat stress. At the end of the experiment the response of T 3 concentration was dependent on parental age and rearing temperature, being highest for the C+H broilers from younger parents. The higher plasma T 3 concentrations may be linked with compensatory growth of these broilers during the finisher phase.
Pre-and postnatal heat conditioning increased RA of bilateral traits at 21 d; however, by 49 d there was compensation, which was consistent with that previously reported for developing embryos . reported that conditioning resulted in less developmental instability at 42 d for broilers under heat stress. There was no effect of rearing temperature by 49 d on RA, which might have been due to adaptation.
In conclusion, the results of this experiment suggested that even though pre-and postnatal conditioning may help broilers cope with heat stress, age of parent plays a major role in the ability of broilers to thermoregulate. Postnatal conditioning of broilers from older parents would allow birds to attain similar BW to that of S-reared broilers. Thermal conditioning of embryos and additional conditioning the chicks thereafter may eliminate or at least reduce the adverse effects of heat stress on broilers from younger parents.
Furthermore, the differential effect of thermal conditioning depending on the age of the breeders cannot as yet be understood in its biological mechanisms, as thermal conditioning by itself is based on hypotheses (e.g., set point changes during sensitive periods in development). Further basic research, including differential gene expression, could indicate on which mechanisms this conditioning is relying, why there is a sensitive period for it, and what the basis is for the parent age-related interaction.
